We give an elementary proof of the (mod />)-congruence between the Lefschetz numbers of a continuous mapping and its pth iterate, p prime, and deduce some results about periodic mappings.
Proposition.
Let X be a compact Hausdorff space such that H*(X\Z) is finitely generated. Then A(f) = A(fp) mod p, whenever f is a continuous map on X and p is prime.
For the proof of the proposition we need the following basic Lemma. Let A be a matrix of integers and let p be prime. Then trace A = trace Apmod p.
Proof. If A is in Z"\ we denote by n : Z"2 -> Zjf and by it ■ Z -> Zp the corresponding projections.
We have U(AP) = (U(A))P and 7r(trace A) = trace Tl(A). Let Xx, ..., Xn be the eigenvalues of n(^4). Since the A, are roots of a polynomial with coefficients in Z , then 2?=i \ is defined in the extension field Zp(Xx,..., A") of Zp. Notice that Zp(Xx,... ,\n) is a field of characteristic p, hence (2,"=i X,)p = 2,"=i Xf. Since trace 11(A) = 2 A, and trace (n^))' = 2 Af are in Zp, we have 2 A, = (2 A,)' = 2 Af in Zp. Since Tor(^4,Q) = 0 for any abelian group A, we have that J is an isomorphism and, therefore, trace (z/"* ® idQ) = trace (/"' ° Q/"* ° J) = trace (Q/"*).
Let F be a free subgroup and T the torsion subgroup of H"iX; Z) such that H"iX;Z) = F © T, and let ex, ..., er be a basis for F. Then a basis for H"iX; Z) ® Q is given by ex ® 1, ..., er ® 1. If we choose atj in Z and t in T such that zf*(ei) = 2j=i «,•/£/ + '. then we have zf* ® idQ(e, ® 1) = 2 a,ye, ® 1- which proves the proposition. □ It can be easily seen that the same proof works in the case of multivalued mappings in the sense of Powers [7] .
Our interest in the proposition arose from the attempt of proving the (mod p)-theorem of Zabreflco and Krasnosel'skii [10] and Steinlein [9] by purely topological means and from its usefulness in asymptotic fixed point theory (cf. Fenske and Peitgen [2] and Peitgen [6] ).
We close with a few observations and remarks.
(1) The following is a generalization of results due to Floyd [3] , [4] and Halpern [5] . The proofs in [3] and [4] use the Smith special homology groups, and the proof in [5] is based on the Kelley-Spanier characteristic.
Theorem. Let X be a compact Lefschetz space such that H*iX; Z) is finitely generated and let T be a fixed point free periodic transformation of periods = pr, p prime, operating on X. where all congruences are mod p. □ We add in passing that the same argument yields the divisibility result in the case when T is a fixed point free transformation on X and q(F5) = id.
Corollary
. Let X be a compact Lefschetz space such that H*(X;Z) is finitely generated, and let T be a periodic transformation of periods = pr,p prime, operating on X. Assume that x(X) ^ 0 mod p; then T has a fixed point.
(2) Set Xp = p~x(A(gp) -A(g)). The proposition tells us that Xp is an integer invariant for g. It seems to be of some interest to determine A especially in view of the following observations. Set Xp(X) = 2(-lTdimzH"(X;Zp), n whenever this number is defined. Assume that X is a finite-dimensional compact Hausdorff space such that H*(X; Z) is finitely generated. Notice that a standard argument using Theorem 10 in Spanier [8, p. 335 ], yields xPO = xP(X)-Consider the very special case when g is a fixed point free transformation of prime period p operating on X. Then we have that Xp = xp(X/G). Here G is the group generated by g and X/G is the orbit space. This follows from Floyd [3] , [4] . Furthermore, combining another result of Floyd [3] and the proposition, we have that
